Aims: To assess the outcome of outpatient multidisciplinary rehabilitative treatment (graded activities/ exercise programme, family sessions, and supportive care) compared with supportive care alone for children and adolescents with chronic fatigue syndrome (CFS/ME). Methods: Fifty six young people (aged 9-17 years) with CFS/ME by standard criteria were followed up for 3-24 months. All subjects received supportive care. Families additionally opted to either enter the rehabilitation programme (supportive care plus graded activities/exercise programme and family sessions) or have no additional treatment. Results: Twenty two (39%) subjects had supportive care alone and 26 (46%) entered the programme. Treatment groups were comparable at baseline in terms of age, severity and duration of illness, Wellness score, and school attendance. At end of follow up, those in the programme group had significantly higher Wellness score and school attendance than those having supportive care alone. The programme significantly reduced the overall severity of illness: after the programme, 43% had complete resolution of CFS/ME compared to only 4.5% of those having supportive care alone. The presence of depressed mood and family beliefs about the aetiology of CFS/ME were not significantly associated with outcomes. Conclusions: Outpatient rehabilitative treatment offers significant potential to improve the prognosis of CFS/ME in childhood and adolescence.
C hronic fatigue syndrome (CFS), also known as myalgic encephalomyelitis (ME), is characterised by medically unexplained severe physical and mental fatigue resulting in significant functional impairment that persists for more than 3-6 months. The management of CFS/ME in children and adolescents presents a common clinical challenge. Yet there is very little evidence to guide treatment of such children, 1 particularly in an environment where there may be conflicting opinions regarding management of fatigue states. 1 2 The recent UK Chief Medical Officer's Working Group on CFS/ME called for efforts to increase the evidence base for management of CFS/ME in young people. 1 The need for effective interventions is shown by recent data suggesting that 63% of children and adolescents with CFS/ME treated with medical and supportive care had significant symptoms persisting 13 years after diagnosis. 3 No randomised controlled trials of CFS/ME in childhood and adolescence have been published. In adults, evidence from randomised trials has supported the effectiveness of cognitive behavioural therapy (CBT) 4 and graded exercise programmes. 5 The application of CBT principles within a family setting for young people with CFS/ME is proving promising, 6 but there have been no published trials of graded exercise programmes in adolescents.
A number of reports suggest that the most appropriate treatment for CFS/ME in children and adolescents is multidisciplinary rehabilitative treatment, with an emphasis on increasing activities alongside symptom management and addressing psychological issues through systemic (family) approaches. 1 7-13 This approach is based on the heterogeneous and subjective nature of CFS/ME and a recognition that the syndrome may be best understood as a chronic state of low physical and emotional functioning where biological causal factors may no longer be operative but illness is maintained by physical deconditioning, sleep disturbance, and psychosocial factors. 8 14 15 While rehabilitative approaches have been reported to have potential in the inpatient setting, 15 no reports have been published on the outcome of multidisciplinary rehabilitation in an outpatient setting. Little evidence also exists concerning the benefits of alternative approaches to the management of CFS/ME, including non-interventionist treatment based on rest, pacing, and supportive care. 1 2 16 17 Despite sometimes contentious debate, there is little available evidence to favour the use of either rehabilitative or noninterventionist approaches in the management of young people with CFS/ME.
We used a non-randomised design to compare the effectiveness of an outpatient multidisciplinary rehabilitation programme with that of a non-interventionist supportive approach, using prospectively collected clinical data on young people with CFS/ME.
METHODS
Data were collected prospectively on all young people with CFS/ME seen by the joint Great Ormond Street Hospital and University College London Hospitals Adolescent Medicine Service between June 1998 and December 2002. Subjects were drawn from all parts of southeast England and were referred either by a local paediatrician for specialist management or by their general practitioner after having seen local paediatric services.
Eligible subjects were those who met the CDC diagnostic criteria for CFS, 18 modified for use with children and adolescents by using a three month duration of fatigue. 19 We excluded subjects with treatable medical causes of fatigue, those on drugs known to cause fatigue, and those in whom somatoform disorder or school refusal was considered to be the diagnosis rather than CFS/ME.
Treatment
All subjects underwent combined outpatient medical and nursing assessment within 3-5 months of referral. All subjects who desired follow up received supportive care, including regular three monthly clinic medical review plus regular specialist nurse telephone support providing practical advice on self pacing, symptom control, and school reintegration. In addition, families were offered entry to a rehabilitation programme (involving a graded activities/ exercise programme and family work) or, for those with significantly depressed mood, the use of selective serotonin reuptake inhibitor (SSRI) medications. Those taking SSRI are not included in this analysis. Management plans were negotiated jointly between families and the clinical team, taking into account the beliefs of the family regarding the aetiology of the illness. While all families understood that the clinical team recommended a rehabilitative approach, they were assured that the team would support non-interventionist treatment if there were no child protection concerns. Ethical approval was not obtained for this study as we were comparing different forms of current management of CFS/ ME in young people.
Rehabilitation programme
Family sessions using a mix of structural, strategic, and systemic approaches were delivered by the nurse specialist together with either a social worker or nurse counsellor. Sessions focused on practical management issues, such as the active management of school reintegration, re-establishment of sleep routines, help with social care issues, and helping the family re-establish their pre-morbid functioning. The sessions also addressed more systemic issues such as how the CFS/ME affected each family member but specifically did not seek to identify ''causes'' or define ''problems'' in the families. Families were seen for an hour fortnightly to every few months depending on need. The median number of sessions was 6 (range [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] .
In parallel with the family sessions, a graded activity and exercise programme was supervised by the team physiotherapist. The programme was based on principles of pacing and grading, initially focusing on daily activities with exercise introduced when appropriate. Detailed explanations to the families stressed the graded and negotiated nature of the programme, and stressed the importance of establishing a daily sustainable level of activity. Sessions occurred on the same day as family sessions, with telephone support between appointments. The ownership of the programme by the young person was emphasised, with activity and exercise choices made in negotiation with the physiotherapist.
Outcomes
Clinical data and treatment received were prospectively recorded at each clinic visit. A full clinical history and examination was undertaken at assessment. Families were asked about their beliefs concerning the origin of their child's illness and whether they believed that there was a psychological element to the illness. We aimed to follow subjects routinely every three months in clinic regardless of the severity of illness. Two primary outcome measures were recorded at each visit:
N Global Wellness score: The self rated single item global health
Wellness score provides a subjective assessment of overall physical and mental wellbeing and has previously been used as a measure of overall health and quality of life in randomised treatment studies in adult CFS/ME. 20 21 Young people were asked in a standardised fashion to provide an average score for the previous month on a scale between 100 (the best they could imagine ever feeling) and 0 (the worst they could imagine feeling or feeling like dying).
N School attendance: Average school attendance in the previous three months was used as a marker of a young person's functional status and ability to participate in normal life. 3 6 22 23 Data from families were verified by regular telephone contact with the school or college. For those in colleges where attendance was only required for subjects taken, the percentage of required weekly contact was calculated.
Differences between treatment groups were assessed in three ways. (A) Firstly, group mean or median Wellness and school attendance at each time point during follow up were assessed. (B) Secondly, the best Wellness and school scores in the two clinic visits before the end of follow up were identified for each subject. As this was a clinical study of ongoing treatment, patients were at different points in their follow up when the study concluded in December 2002. End of follow up was defined as either December 2002 (if still under follow up) or when a subject was discharged from clinic. (C) Thirdly, Wellness and school attendance were combined to produce an estimate of disease severity at assessment and at the end of follow up.
Severity was defined as follows: (1) resolution of CFS: subjects with both a Wellness score of >90 and school attendance of >95%; (2) minimal CFS: subjects with both a Wellness score of >75 and school attendance >75%; (3) moderate CFS: those with either or both scores >50 but ,75; (4) severe CFS: those with either or both of Wellness score and school attendance ,50. Where Wellness and school attendance were in different severity categories, subjects were assigned to the lower category.
Analysis Treatment group differences were assessed using t tests for normally distributed data and the Mann-Whitney U test for non-normally distributed data. The effects of treatment and personal factors on CFS/ME severity were assessed using x 2 tests.
RESULTS
Eighty five young people 9-17 years of age were referred for assessment for possible CFS/ME. Seventy nine (93%) met the criteria for CFS. Seventy eight subjects (92%) are included in this analysis; one subject (1%) was excluded because of child protection concerns which made the clinical team unwilling to support the treatment desired by the family. Table 1 shows details of the subjects at assessment. There were no significant differences between males and females on age at assessment, age of onset, duration of illness, or mean Wellness or school attendance at baseline. Severity scores could be assigned to 76 subjects (97%), of whom 62% had severe CFS, 29% moderate CFS/ME, and 9% only minimal CFS. Families were evenly split regarding the possibility of a psychological element to the aetiology of their child's symptoms, with 51% accepting that this was a possibility but 49% reporting that they believed that their child's illness was entirely organic. A depressed mood was noted in 33 (42%) but no subjects were considered by the team to have depression as their sole diagnosis.
Treatment
Data was available on outcome of treatment in 56 (72%; 21 males, 35 females). The remainder were too early in treatment to have follow up data (12 (15%), or had only been seen once and continued to be managed locally by the referrer (10 (13%) ). Follow up data were available on all 56 subjects at 6 months, 32 at 12 months, 24 at 18 months, and 17 at 24 months.
Twenty two subjects (39%) had supportive care only and 26 (46%) entered the programme. The remaining eight subjects (15%) were prescribed SSRI either with supportive care or the programme and are not included in analysis. There were no significant differences between groups in terms of age, age at onset of CFS/ME, duration of illness, or baseline Wellness and school attendance (see table 2 ).
Outcomes
Median Wellness scores during follow up are shown in fig 1  and at end of follow up in table 2. Those in the programme had higher median Wellness scores from six months after beginning treatment, with this difference reaching significance at six months (p , 0.01) and nine months (p , 0.05). The programme resulted in a significantly higher median Wellness at end of follow up (p = 0.002) and a mean improvement in Wellness of 71% between baseline and end of follow up, over twice the improvement seen in the supportive care group (p = 0.05).
Mean school attendance during follow up is shown in fig 2. Those in the programme had higher school attendance from nine months after beginning treatment, with this difference reaching significance at 12 months (p = 0.02). Those in the programme also had significantly higher median school attendance at end of follow up (p = 0.02) and a fivefold higher percentage improvement in attendance between baseline and end of follow up (p = 0.01).
The impact of the programme on the severity of CFS/ME is shown in fig 3. At baseline there were comparable proportions in the different severity categories. Those in the programme group had significantly less severe CFS/ME at the end of follow up (x 2 = 16.3, p , 0.01), with 43% in the resolved category compared to only 4.5% of those having supportive treatment alone. Of the 17 subjects in the severe category who entered the programme, at the end of follow up six (35%) were in the resolved category, three (18%) in minimal, three (18%) in moderate, and only 23.8% continued to have severe CFS/ME. By comparison, 63.6% of those with severe CFS/ME who had supportive care remained in the severe category.
No major individual factors were associated with response to treatment; however, improvement in Wellness score in the whole group was correlated with older age at onset (r = 0.32, p , 0.05) and shorter duration of illness (r = 20.47, p , 0.001), irrespective of treatment. Depressed mood or family beliefs about the aetiology of CFS/ME were not significantly associated with entry into treatment group, clinical outcomes, or response to treatment. Notably, the proportions of families who did not accept a psychological element to their child's illness were similar in both the programme (55%) and supportive care (53%) groups, as were the proportion of those with depressed mood at assessment (33% of those in the programme compared with 36% of those having supportive care).
DISCUSSION
We obtained strongly positive outcomes from multidisciplinary outpatient rehabilitative therapy in young people with CFS/ME. Using prospectively collected data and a priori definitions of response to treatment, we found that a rehabilitative programme combining family work with an activities and exercise programme significantly improved subjective and functional outcomes compared with supportive treatment alone. This is the first published report on outpatient rehabilitative treatment of CFS/ME and the first to compare rehabilitation with non-interventionist approaches. A previous uncontrolled study suggested that inpatient rehabilitative Outpatient rehabilitative treatment of CFS/MEtreatment can be effective in over half the subjects. 15 Our data suggest that similar or better results can be obtained by outpatient management at potentially much reduced cost.
It is important to note that there were some clinical improvements in those having only supportive care, suggesting that gradual improvements and even complete resolution are possible without rehabilitative treatment in some young people with CFS. However, these gains were small and infrequent when compared with the results of rehabilitative treatment. It is possible that some of the improvements seen in those having supportive treatment alone are due to complementary treatments undertaken outside our service.
We were disappointed to find no significant indicators of response to treatment. Family beliefs about the possibility of a psychological element to the aetiology of CFS/ME and depressed mood at assessment did not influence entry into treatment groups and were not predictive of clinical outcome. The only non-treatment factor significantly associated with improvement was a shorter duration of illness, which may support the need for early intervention.
There are many limitations to this data. Firstly treatment groups were not randomised, thus selection bias may have significantly inflated treatment effects. Subjects who were more motivated to change are potentially more likely to have entered the programme. Secondly, subjects and families knew that supportive care was not the recommended treatment option for our clinic. Thirdly, intensity effects may also have operated; although the clinical team aimed to treat all patients to a similar intensity, those who actively engaged in our recommended treatment options may have received more intensive input. Fourthly, our clinic population may over-represent the more severe and chronic end of the CFS/ME spectrum, which means that these findings are not necessarily applicable to CFS/ME in the general population. However, a recent study suggests that the profile of patients seen in general practice is similar to that described from hospital clinics. 24 Fifthly, we were not blinded to whether patients were on the programme or not. However, the two outcomes used were both generated by subjects themselves.
Despite these points, we believe that these findings strongly support the effectiveness of multidisciplinary rehabilitation over supportive care alone. Randomised treatment trials can be extremely difficult to undertake in complex subjective illnesses where differing health belief systems operate. While we could not negate the selection bias inherent in allowing families to choose treatment options, we note that the programme and supportive care alone groups were similar in terms of factors that may be a particular source of bias, containing nearly identical proportions of those with depressed mood and those who saw CFS/ ME as a purely organic illness. The programme and supportive care groups contained similar proportions of those with severe CFS, whereas none of the minimal CFS/ME cases opted for the programme, suggesting that bias from severity of illness may have operated to reduce rather than inflate the effects of the programme. Additionally, prospective collection of data and a priori identification of outcomes of interest and definitions of response serve to reduce observer bias.
The characteristics of our patient group at assessment were very similar to those noted by previous studies of CFS/ME in adolescence. 3 23 24 We found that just over 40% had depressed mood on clinical assessment, which accords well with previous findings that around half have psychiatric disorders, predominantly anxiety and depression. 25 Our programme was undertaken within an adolescent paediatric medical setting in conjunction with mental health professionals. Given the frequent reluctance by CFS/ME subjects and their families to engage with mental health treatment, we suggest that basing joint paediatric-mental health working within the medical setting provides the most useful way to help families engage with rehabilitative treatment. We speculate that a potential key element of our success was that the role of the nurse specialist covered both the medical clinics and the family work, allowing families and young people to integrate medical and psychological approaches in a manner they might otherwise have found difficult.
Conclusions
We suggest that early outpatient rehabilitative treatment offers significant potential to improve the prognosis of CFS/ ME in childhood and adolescence and should be considered the preferred approach to the management of this illness. It would be desirable to confirm this using a randomised controlled study design. 
